Highlights/Plain Language Summary {#S0001}
=================================

Dr Arauna and his team observed in this Chilean cohort, a prevalence of polypharmacy and hyperpolypharmacy of 37.6% and 2%, respectively. The correlation, in older adults, between Frailty score and conditions related to the number of drugs consumed, was stronger in polypharmacy and hyperpolypharmacy ones. Regarding the presence and absence of polypharmacy conditions among older adults, there were observed no differences in age, residential area or years of education. Frail state and high-prevalence of chronic conditions in older people, as could be the nutritional risk, obesity, hypertension, diabetes, and respiratory diseases, were significant risk factors for polypharmacy. Frailty status evaluation in older adults could be an important aspect to consider the risk of developing polypharmacy condition.

Introduction {#S0002}
============

Given the global demographic dynamics, there is an exacerbated increase in aging and the prevalence of older adults, projecting a world population of 9.3 billion people by 2050 (22% of all population), showing a difference of 11.2% compared with the year 2011.[@CIT0001] The Medical Expenditure Panel Survey in 2006 states that 90.7% of +65 age adults in the USA suffer from at least one chronic disease,[@CIT0002] a condition which supposes an increase in using drugs in this population and relates with the fact that the medicament consumes increase regarding aging.[@CIT0003] So, it is important to remark that these diseases increase health expenditure, due to a higher demand of drugs leading to increased expenditures in hospitalization.[@CIT0004]

The Chilean reality does not differ from the rest of the world, presenting an increase in the prevalence of older adults, and chronic diseases such as hypertension, type 2 diabetes (T2D) and metabolic syndrome, as reported by the National Health Survey (ENS) of the year 2016--2017.[@CIT0005] An important concern of an increasing elderly population, and its related higher prevalence of chronic diseases, is the necessity of the daily use of drugs, often generating a condition called "polypharmacy", which refers to the use of multiple medications, being different ways to define it, as could be, incorporating therapy's duration, appropriate and inappropriate drugs regarding polypharmacy tools as Beers criteria and the Medication Appropriateness Index (MAI), but concerning older adults, the most used way is pure numerical, being the cut-off point, the consumption of 5 or more drugs daily.[@CIT0006],[@CIT0007] In a German cohort of 3058 older adults (ESTHER cohort) an association was detected between the presence of polypharmacy with a greater risk of frailty.[@CIT0007],[@CIT0008] Frailty has been defined as a clinical condition characterized by an increase in patient vulnerability, given a detriment (associated with age) in the reserve and function of multiple physiological systems.[@CIT0009]--[@CIT0011] It is crucial to emphasize the importance of the relationship between polypharmacy and frailty because there is sufficient evidence that supports a joint increase in the incidence of geriatric problems such as depression, cognitive disability, hospitalizations, and death.[@CIT0012]--[@CIT0014] This increase in comorbidities and hospitalizations could mean an unsustainable increase in expenses for this age group in any public health system.[@CIT0015]--[@CIT0017] Further, frailty would be a predictor of worsening mobility or difficulty in performing day-to-day activities (ADL disabilities), deteriorating the quality of life in older adults.[@CIT0011]

Recently, Palomo et al reported a prevalence of approximately 26% in the presence of frailty--defined by modified Fried's criteria in elderly Chilean adults, which would be related to low education level, bad nutrition and mild cognitive impairment.[@CIT0018] This number could increase, regarding the exponential augment of older than 65 years population, being so, necessary to identify risk factors to focus preventive strategies.[@CIT0005],[@CIT0019] There is a lack of data regarding the prevalence of polypharmacy in elderly adults in Chile. A study performed in the Universidad de Chile states that 53% of its sample suffer from polypharmacy.[@CIT0020] SABE study stated a much fewer percentage in Brazilian older (36%).[@CIT0021]

Notwithstanding the novelty of the idea regarding the relationship between polypharmacy and frailty, there is a lot of conclusive evidence that support it, as can be seen in Palmer et al.[@CIT0022] On the other hand, in Chilean reality, there is a lack of information regarding this topic. This study aims to analyze the relationship between polypharmacy and variables as frailty and other chronic comorbidities in Chilean older adults.

Materials and Methods {#S0003}
=====================

Participants {#S0003-S2001}
------------

The participants of this research belong to the sample described by the Interdisciplinary Excellence Research Program on Healthy Aging (PIEI-ES, University of Talca) in a study about frailty in the Chilean elderly.[@CIT0018] This cohort belonged to a cross-sectional study conducted between September 2016 and October 2017 in health care centers in the Region del Maule in central Chile. The sample of 1205 community-dwelling older adults, aged 65 and older, were randomly selected from four urban provincial capitals and two rural communes per capital. Being the proportions regarding residence area determined by the relative amount of the adult population over 65 years of age, based on data from the Casen 2013 survey. Exclusion criteria rely on walking impairment and the refusal of older adults to participate. Finally, the sample size calculation was made considering a significance level of 0.05 (two-sided), 80% power, loss to follow-up rate of 20% and a prevalence of frailty syndrome in Chile of ≈22% (32). The Scientific Ethics Committee from the University of Talca approved the study. After being recruited, all subjects underwent a standardized assessment including interviews and physical examinations.

Diagnosis of Frailty {#S0003-S2002}
--------------------

The diagnosis of frailty was made as described by Palomo et al, according to Fried criteria.[@CIT0018] This frailty criterion was based on the presence or absence of the following five measurable components: slowness, weakness, weight loss, exhaustion, and low physical activity. Briefly, slowness was defined according to a cut-off (\<0.8 m/s) on three-meter walking at a usual pace, adjusted for sex and height according to the standards of the Short Physical Performance Battery.[@CIT0023] To assess weakness, strength was measured with an Electronic Handgrip Dynamometer (Camry, City Industry, USA), according to a sex-specific cut-off (male \<27 kg, female \<15 kg).[@CIT0024] Unintentional weight loss was defined as a self-reported loss of at least 5 kg in the previous 6 months.[@CIT0025] Exhaustion was classified when participants provided a positive answer to any of the following two questions from the Center for Epidemiological Studies Depression Scale: "I felt that anything I did was a big effort" and "I felt that I could not keep on doing things at least 3 to 4 days a week".[@CIT0026] Finally, low physical activity was defined by difficulty walking using two questions "Do you have difficulty walking a block?" or "Do you have difficulty climbing several flights of stairs without resting?".[@CIT0025],[@CIT0027] Subjects were classified as frail if they met three or more of these components, as pre-frail if subjects met one or two components, and non-frail or robust if none of the components were present.[@CIT0026]

Data Collection and Definition of Polypharmacy {#S0003-S2003}
----------------------------------------------

Data collection of comorbidity was done from medical diagnoses and the information given by the subject. Furthermore, there were employed questionnaires, which included socio-demographic variables like age, gender, educational level, and residence area; cognitive impairment, measured by Mini-Mental State Examination with a cutoff point ≤13 points, consequently with Chilean reality, and nutrition screening, measured by Mini-Nutritional Assessment Short Form (MNA). Scores below 12 points in the MNA were classified as "nutritional risk". The functional risk was assessed using a score validated in Chile, whose name is Functional Assessment of Older Adults (EFAM). Finally, anthropometric variables (weight, height, Body Mass Index and waist circumference) were also measured. Everything as described by Palomo et al.[@CIT0018] The data about polypharmacy were conducted by an interview. A pre-trained interviewer asks the subject "How many different drugs do you use prescribed by a doctor?". The interviewer clarifies to the older adult that the question refers to the total number of different drugs and not to the "number of pills consumed per day." If the older adult unknown your pharmacological treatment, a relative or caregiver responsible for the elderly person was contacted by telephone. The interviewer recorded the response of the older adult or caregiver in charge. Also, a pre-trained interviewer asks the subject "From the following list of drugs, which ones do you consume?" The interviewer marks the response according to the list of drugs described in the list ([[Supplementary Material](http://www.dovepress.com/get_supplementary_file.php?f=247444.docx)]{.ul}). We categorized the total amount of drugs consumed into three categories: non-polypharmacy (0--4 drugs), polypharmacy (5--9 drugs), and hyperpolypharmacy (10 or more drugs) as described by Gnjidic et al.[@CIT0007] Also, by a questionnaire, we obtained the socio-demographic information about age, gender, educational years, residential area, body mass index (BMI), and comorbidities. The prevalence of mild cognitive impairment was tested by Mini-Mental State Examination (MMSE) developed by Folstein and collaborators in 1975, but with modifications according to the Chilean reality. The clinical condition of nutritional risk was determined by the Mini-Nutritional Assessment (MNA). Scores below 12 points in the MNA were classified as "nutritional risk". Obesity was defined according to WHO criteria (BMI\>30 Kg/m^2^). Chronic diseases such as hypertension, T2D, and respiratory disease were obtained through an interview and self-report.

Statistical Analysis {#S0003-S2004}
--------------------

Data obtained were analyzed using the SPSS Statistics software version 17 (SPSS Inc., Chicago, Ill., USA). Continuous variables were expressed as mean ± SD. Categorical variables were expressed as percentages and a 95% confidence interval (CI). In the analysis of differences between groups, the Chi-Squared test with Yate's correction was used to assess differences in proportions and one-way ANOVA with Dunn's posthoc test for comparisons of means of three or more groups. Correlation analyses were performed by estimating the Spearman correlation coefficient. Logistic regression models were performed to evaluate the contribution of studied variables on risk frailty and polypharmacy, unadjusted and adjusted. Besides, the presence of multicollinearity was evaluated in a regression analysis. P-values lower than 0.05 were considered statistically significant.

Results {#S0004}
=======

The prevalence of polypharmacy conditions in our cohort was 37.6%, while the prevalence of older adults who did not have polypharmacy was 60.4%. The prevalence of hyperpolypharmacy was 2%. Whereas the mean number of drugs consumed by patients in no polypharmacy, polypharmacy and hyperpolypharmacy condition was 2.54±1.24 drugs per day, 6.11±1.18 drugs per day and 11.0±1.02 drugs per day, respectively, the overall mean number of drugs consumed was 4.05±2.32 drugs per day. The characteristics of the subjects according to the polypharmacy status are shown in [Table 1](#T0001){ref-type="table"}. When seeing the statistical analyses among the three groups (Non-polypharmacy, Polypharmacy, and Hyperpolypharmacy), statistically significant differences were found in the percentage of men and women (p = 0.0002), getting a higher percentage of women as the progress of the state of polypharmacy. In addition, we found significant differences in BMI (p \<0.0001) and Mild cognitive impairment (p = 0.0025), both parameters with increasing values through the progress of the polypharmacy status. When analyzing the Comorbidities (Hypertension; Diabetes; Respiratory disease between the three groups), we obtained significant differences (p \<0.0001), showing a higher consumption of drugs with a higher prevalence of Comorbidities in the subjects of this study. When testing Frailty status (Non-frail; Pre-frail; Frail) there are significant differences (p \<0.0001), resulting in an increase in frailty, as the polypharmacy status progress.Table 1Characteristics of Subjects According to Polypharmacy StateCharacteristicsTotal SampleNon-Polypharmacy\
(0--4 Drugs)Polypharmacy\
(5--9 Drugs)Hyperpolypharmacy (10 or More Drugs)p-valueSample size (N, %)1205 (100.0)728 (60.4)453 (37.6)24 (2.0)--Age (mean, SD)73.1±5.973.4±673.3±5.773.4±5.40.8278Gender (%)**0.0002** Female68.0 (65.0--70.4)63.3 (59.8--66.8)72.9 (69.7--77.8)83.3 (64.2--93.3) Male32.0 (29.7--35.0)36.7 (33.3--40.2)27.1 (22.2--30.3)16.7 (6.7--35.9)Residential area (%)0.0828 Urban79.0 (76.5--82.1)75.4 (72.2--78.4)80.13 (76.2--83.6)87.50 (68.9--95.7) Rural21.0 (17.9--23.4)24.6 (21.6--27.8)19.9 (16.5--23.8)12.50 (4.3--31.0)Education years (mean, SD)7.2±4.27.2±4.47.2±4.47.3±4.30.9907BMI (mean, SD)29±5.128±5030±5,1031±5,40**\<0.0001**Mild cognitive impairment19.0 (16.8--22.4)16.0 (13.5--18.9)22.9 (19,3--27,1)33.3 (17.9--53.3)**0.0025**Comorbidities (%)**\<0.0001** Hypertension73.160.0 (56.4--63.5)92.9 (90.2--94.9)95.8 (79.8--99.8) Diabetes35.422.1 (19.3--25.3)54.5 (49.9--59.1)75.0 (55.1--88.0) Respiratory disease10.96.59 (5.0--8.6)16.56 (13.4--16.6)37.50 (21.2--37.5)Frailty status (%)**\<0.0001** Non-frail36.540.5 (37.0--44.1)30.9 (26.8--35.3)20.8 (9.2--40.5) Pre-frail38.940.8 (37.3--44.4)36.2 (31.9--40.7)33.3 (17.9--53.3) Frail24.618.7 (16.0--21.7)32.9 (28.7--37.3)45.8 (27.9--64.9)[^2][^3]

[Table 2](#T0002){ref-type="table"} shows the results of not-adjusted logistic linear regression evaluating the contribution of frailty clinical variables to the risk of polypharmacy. Polypharmacy status was associated with conditions like frail status, cognitive impairment, nutritional risk, and chronic diseases.Table 2Contribution of Frailty Syndrome and Clinical Variables to Polypharmacy ConditionLogistic RegressionsNot-Adjusted Logistic RegressionVariablesPolypharmacy vs Non-PolypharmacyOR (95% CI)p-valueFrail2.394 (1.768--3.240)**\<0.0001**Pre-frail1.178 (0.896--1.549)0.240Cognitive impairment1.608 (1.203--2.150)**\<0.001**Obesity1.812 (1.429--2.296)**\<0.0001**Nutritional risk1.767 (1.362--2.293)**\<0.0001**Current smoker0.654 (0.406--1.053)0.080Depression3.470 (2.452--4.911)**\<0.0001**Hypertension8.959 (6.106--13.147)**\<0.0001**Type 2 diabetes4.402 (3.423--5.661)**\<0.0001**Respiratory disease3.028 (2.080--4.409)**\<0.0001Multiple Adjusted Logistic RegressionCo-VariablesToleranceVIFOR (IC 95%)**Frail0.7341.362**1.533 (1.074--2.190)\***Cognitive impairment0.8591.1641.144 (0.795--1.648)Nutritional risk0.8731.145**1.584 (1.085--2.079)\*\***Obesity0.9321.073**1.476 (1.114--1.956)\*\***Hypertension0.9311.074**8.039 (5.332--12.120)\*\*\*\***T2D0.9421.062**4.001 (3.015--5.309)\*\*\*\***Respiratory disease0.9751.026**2.930 (1.868--4.595)\*\*\*\***[^4][^5]

When analyzing the adjusted logistic regression (considering all covariates, sex, and age) ([Table 2](#T0002){ref-type="table"}), variables as frailty state, obesity, hypertension and T2D demonstrated to increase the risk of polypharmacy status. Collinearity analyses are also shown in [Table 2](#T0002){ref-type="table"}. We noted that none of the variables have positive indicators of the presence of collinearity (tolerance \>0.10 and VIF \<4).

[Table 3](#T0003){ref-type="table"} shows the results of a not-adjusted logistic linear regression between polypharmacy condition, frailty syndrome and clinical variables, considering frailty state as a dependent variable. Regarding this, the risk of suffering frailty state was increased by conditions like polypharmacy and chronic diseases. When analyzing the adjusted logistic regression (considering all covariates, sex, and age) ([Table 3](#T0003){ref-type="table"}), the following variables remained significant as risk factors for frailty state: Polypharmacy condition, cognitive impairment, obesity, and nutritional risk. None of the variables have positive indicators of the presence of collinearity (tolerance \>0.10 and VIF \<4; [Table 3](#T0003){ref-type="table"}).Table 3Contribution of Polypharmacy and Clinical Variables to Frailty Syndrome ConditionLogistic RegressionsNot-Adjusted Logistic RegressionVariablesFrail vs Non-FrailOR (95% CI)p-valuePolypharmacy condition (include hyperpolypharmacy)2.197 (1.684--2.867)**\<0.0001**Cognitive impairment7.937 (5.221--12.094)**\<0.0001**Obesity1.485 (1.139--1.937)**0.004**Nutritional risk3.882 (2.678--5.595)**\<0.0001**Current smoker1.008 (0.605--1.681)0.975Depression2.555 (1.811--3.606)**\<0.0001**Hypertension1.698 (1.232--2.339)**0.001**Type 2 diabetes1.477 (1.128--1.932)**0.004**Respiratory disease1.901 (1.297--2.785)**0.001Multiple Adjusted Logistic RegressionCo-VariablesToleranceVIFOR (IC 95%)**Polypharmacy condition (include hyperpolypharmacy)0.7261.378**1.510 (1.081--2.108)\***Cognitive impairment0.9401.064**3.887 (2.810--5.376)\*\*\***Obesity0.9591.043**1.560 (1.160--2.099)\*\***Nutritional risk0.7891.267**2.590 (1.856--3.614)\*\*\***Depression0.7871.2701.189 (0.780--1.813)Hypertension0.8501.1771.239 (0.854--1.797)Type 2 diabetes0.8601.1631.195 (0.872--1.638)[^6][^7]

[Figure 1](#F0001){ref-type="fig"} shows the correlation between the frailty score and the prevalence of polypharmacy status. Respect to polypharmacy status, there is a significant positive correlation (p=0.03, Spearman R= 0.89), where we observed an increase in the prevalence of this status according to the increase of frailty score. Similarly, a marked correlation is detected when analyzing the state of hyperpolypharmacy (p = 0.02, Spearman R=0.94).Figure 1Correlation between frailty score and the prevalence of polypharmacy and non-polypharmacy state.**Note:** The correlation analysis was performed by Spearman coefficient.

Confirming what was observed above, [Figure 2](#F0002){ref-type="fig"} shows a higher frailty score in the states of polypharmacy (p \<0.0001) and hyperpolypharmacy (p \<0.001), compared to older adults who do not have this state. However, this difference is not observed when we compare both groups that have polypharmacy. [Figure 3](#F0003){ref-type="fig"} shows the average number of daily medications by the state of frailty. There are significant differences between the frail and non-frail groups (p \<0.0001), which shows a greater consumption of daily medications in the frail older adults of this study.Figure 2Frailty score by polypharmacy status.**Notes:** Kruskal--Wallis Test, one-way ANOVA. The bars represent the median and interquartile range. \*\*\*p\<0.0001, \*\*p\<0.001 (Dunn´s Test).Figure 3Number of daily medications consumed according to the state of frailty.**Notes:** \*\*\*\*p\<0.0001 (Kruskal--Wallis Test, one-way ANOVA). The bars represent the median and interquartile range.

Discussion {#S0005}
==========

The purpose of this study was to establish whether there is a relationship between frailty syndrome and polypharmacy conditions in older adults; being this study based on the information collected by the PIEI-ES on a group of participants of 1205 Chilean older adults. As was previously stated, the overall prevalence of polypharmacy found in our cohort was 39.59%, a value that compared with the South American geriatric population (65 years or more), could be considered slightly high. For example, in Brazil, an approximate prevalence of 30.9% has been reported, while in Colombia it has seen an approximate prevalence of 27%.[@CIT0028],[@CIT0029]

The collection of data about polypharmacy, by interview, as well as the design of this study, which was, cross-sectional, are limitations in this study. However, there are some features which strength the relevance of its results, for instance, the sample's size (1205 older adults), being the second biggest cohort in Chile, related to this topic; incorporation of adults whose residence area is rural one, being the first study by this time in Chile, and the complete previous characterization of the frailty syndrome in this cohort.

Concerning demographical features of the studied population, gender distribution observed in the cohort reveal a clear higher frequency of female sex, which trend could be associated or explained because, in Chile, women assist more frequently into primary health services, as can seem in 2016--2017 ENS. It is important to tell that this is not isolated and can be observed similarly in another study like one deployed in France, which showed a prevalence in women of 59.4%.[@CIT0014]

Regarding the residence area, there was a significant difference between both rural and urban, being a clear trend to the urban one. The cohort's residential area characteristics could explain this demographical feature as can be seen in the 2017 CENSUS and the Casen 2015 survey. Another possible explanation would be the existence of influence in the accessibility to health services in drugs prescription, augmenting so the risk of polypharmacy. To clarify this trend, there would be necessary to perform more studies, which involves this feature.

There was a significant difference in other participant's characteristics that are also important to analyze, like BMI which trend to be associated with overweight in all the groups, or different comorbidities, like hypertension and diabetes, because it correlated with the Chilean reality,[@CIT0005] and because whenever these health issues cannot be solved with changes in lifestyle, it would be necessary to take medication, and so increasing the risk to fall into the polypharmacy condition.

When comparing the Polypharmacy group with the non-Polypharmacy group in a non-adjusted linear regression, there were found some risk factors linked to polypharmacy status, like Cognitive impairment, Depression, Hypertension, Diabetes, Respiratory disease, Obesity, nutritional risk, and Frailty. Regarding cognitive impairment, it is stated in the scientific literature that there is a relationship between this variable with the prescription of drugs, like anticholinergic drugs in the elderly population.[@CIT0030] This becomes relevant when considering its clinical implication in the treatment of some diseases, like atrioventricular block, a condition whose incidence trend to increase with aging; and could be considered more important because of its risky relationship with frailty.[@CIT0031] Regarding comorbidities like Hypertension, Diabetes, Respiratory disease, obesity, and depression, this statistical analysis allows relating significantly high prevalence Chilean diseases[@CIT0005] with polypharmacy condition, and with its treatment that should be medication. About frail status, this association has been stated in other studies like the one performed by Wang et al or by Saum et al and could be originated because of the inherent characteristics of this status or because of its relationship with comorbidities, which need to be treated with medicaments in elderly patients.[@CIT0008],[@CIT0032]

Once a logistic regression analysis between polypharmacy and other variables, adjusted for potential confounding variables such as age and gender, was performed, there were found different risk factors to fall into this condition like hypertension, diabetes, and respiratory disease, as could seem in the prior analysis. Regarding the first couple of variables, this relationship was also present in other studies, like the one performed by Aubert et al, who also found an indeterminate relationship regarding respiratory disease.[@CIT0033] Another risk factors -- whose behavior remained the same after the adjustment -- were a nutritional risk, obesity, and Frailty, confirming so, that regardless of sex or age, these variables exert an increase in the risk of suffering polypharmacy. On the topic of frailty, which variable deploys the aim of this study, it is important to note its behavior coincides with other studies.[@CIT0014]

When we analyze the contribution of the polypharmacy status to the presence of frailty, an increased risk is observed in older adults with the polypharmacy condition (OR: 1.510, p-value \<0.05). Also, the polypharmacy status has been associated with an increase of mortality, incident disability, hospitalization, and emergency department visits in frail and pre-frail older adults, however, these effects are not observed in healthy older adults (non-frail).[@CIT0013] Despite this context, a reduction of polypharmacy condition could be a cautious strategy to prevent and manage frailty.[@CIT0034]

It is important to remark the relevance of the use of Fried's frailty criteria or score because it is the most used criterion in clinical practice to standardize this geriatric condition. Between both states, non-polypharmacy and polypharmacy, and the frailty score, there was a significant correlation, so where the lower the frailty score is, the prevalence of non-polypharmacy increases and the one of polypharmacy, decreases. It makes sense considering the results priory analyzed. The hyperpolypharmacy status was not correlated with the frailty score, could be explained by the fact hyperpolypharmacy condition involved only 24 participants, making necessary to perform other studies with a bigger amount of persons.

As seen in [Figure 3](#F0003){ref-type="fig"}, there were significant differences between the frail, pre-frail and non-frail groups (p \<0.0001), showing a greater consumption of daily medications in the frail one. This result makes sense and accords with prior results. Other studies state the same, like the one reported in 2012 by Gnjidic et al.[@CIT0035]

Our results show and confirm the strong union between the presence of polypharmacy and frailty, as observed in other large cohorts of older adults.[@CIT0014] An important point to consider for subsequent studies is also to evaluate the consumption of self-medicated drugs, since the geriatric population has a high prevalence of this characteristic, and is a key factor in the analysis of polypharmacy.[@CIT0036] Worldwide, exist an approximate prevalence of 40% of polypharmacy.[@CIT0037] The latest reports in Chile show that 36% of older adults have a polypharmacy status.[@CIT0038] However, in the National Health Survey of the year 2010, on average, a Chilean older adult would consume 4.27 drugs daily.[@CIT0038],[@CIT0039] Our results show an overall prevalence of polypharmacy of 39.59%, being slightly higher compared to the previous report. This high global prevalence, and highlighted in Chile, increases the risk of dependency in older adults (because of the relationship with the state of frailty), being so a factor that should be considered in the integration of a preventive approach to dependency on older adults, especially in the Chilean population.[@CIT0040]

Conclusion {#S0006}
==========

In summary, we can conclude that frail condition is an important risk factor for polypharmacy, independently from age, residential area and education years. The presence of frailty and chronic medical conditions as nutritional risk, obesity, hypertension, diabetes, and respiratory diseases are significant risk factors for polypharmacy in the cohort studied. Likewise, the presence of polypharmacy was associated with the presence of frailty, observing the bidirectional relationship between both phenomena. These results coincide with what was observed in other cohorts of older adults; however, further research is needed to confirm the possible benefits of reducing polypharmacy in the development, reversion or delay of frailty. Frailty status evaluation in older adults could be an important alternative for polypharmacy prevention.
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[^2]: **Notes:** Chi-Squared test with Yate's correction was used to assess differences in proportions. ANOVA was used to assess differences in means. The bold text indicates a statistical significant difference between groups.

[^3]: **Abbreviation:** BMI, body mass index.

[^4]: **Notes:** The regression model was performed using polypharmacy (including higher polypharmacy status) as the dependent variable and clinical conditions as independent variables. Variables were selected according to its significance in the univariate model and the model was also adjusted for sex and age. \*p\<0.05, \*\*p\<0.01, \*\*\*\*p\<0.0001. The bold text indicates a statistical significant difference between groups.

[^5]: **Abbreviations:** OR, odds ratio; CI, confidence interval; VIF, variance inflation factor; T2D, type 2 diabetes.

[^6]: **Notes:** The bold text indicates a statistical significant difference between groups. The regression model was performed using frailty syndrome (frail vs non-frail as reference) as a dependent variable and clinical conditions as independent variables. Variables were selected according to their significance in the univariate model and the model was also adjusted for sex and age. \*p\<0.05, \*\*p\<0.01, \*\*\*p\<0.001.

[^7]: **Abbreviations:** OR, odds ratio; CI, confidence interval; VIF, variance inflation factor.
